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(54) LIQUID CRYSTAL DISPLAY DEVICE AND 
DISPLAY EQUIPMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device whicti tieightens density of wiring and 
narrows a picture frame, further prevents the uneven- 
ness 0/ display density from being generated, is pro- 
vided with high quality and high reliability and is low- 
cost. 

SOLUTION: The liquid crystal display device 12 com- 
prises a large area glass substrate 14 on the signal line 
side and a small area glass substrate 15 on the scan- 
ning line side stuck to each other via a liquid crystal. 
One edge of one principal surface of an FPC(flexible 
printed circuit) 16 is stuck to a non-display region of 
the glass substrate 14 and a part of the FPC 16 adja- 
cent to the stuck part is bent. The other edge of the 
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FPC 16 is drawn out outside the glass substrate 15 on 
the scanning line side and circuit components such as 
a driver 10 5 for driving the liquid crystal and a capac- 
itor (not shown in the figure) are mounted on the FPC 
16. 
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(54) UQUID CRYSTAL DISPLAY DEVICE AND DISPLAY EQUPMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal display device \A/hich heightens density 
of wiring and narrows a picture frame, further 
prevents the unevenness of display density 
from being generated, is provided with high 
Liquality and high reliability and is low-cost. 
SOLUTION: The liquid crystal display device 12 
comprises a large area glass substrate 14 on 
the signal line side and a small area glass 
substrate 15 on tiie scanning line side stuck to 
each other via a liquid crystal. One edge of one 
principal surface of an FPCCflexIble printed 
circuit) 18 is stuck to a non-display region of 
the glass substrate 1 4 and a part of the FPC 1 6 
adjacent to the stuck part is bent The other edge of the FPC 16 is drawn out outside 
the glass substrate 15 on the scanning line side and circuit components sucH as a 
driver IC 5 for driving the liquid crystal and a capacitor (not shown in the figure) are 
mounted on the FPC 1 6. 




CLAIMS 



[Clalm(s)] 

[Claim 1]lt is the high-reflective-liquid-crystal display in a liquid crystal display which 
intervenes a liquid crystal between two transparent substrates which laminate a 
transparent electrode and an orientation layer one by one in which whiJe formed a light 
reflection layer in an outside surface or an inner surface of a trwispar^ si^strate, 
By fixing one end of a flexible circuit board to a transparent substrate of another side, 



and pulling out the other end on the outside of one transparent substrate. A flexible 
circuit board which mounted a driver JC for a liquid crystal drive is allocated in the 
outside of one transparent substrate, A liquid crystal display connecting between a 
terminal furthermore formed on a transparent substrate of another side, and terminals 
on a flexible circuit board fay wire bonding, and carrying out a signal input from a driver 
IC for a liquid crystal drive. 

[Claim 2lDisplay equipment carrying a liquid t^stal display of claim 1 . 



DETAIUED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the display equipment canTflng the 
liquid crystal display and this liquid crystal di^lay of the reflection type which makes 
unnecessary sources of a transmission type filKn flash, such as a back light. 
[00023 

[Description of the Prior Art]In recent years, although the liquid crystal display is used 
for displays, such as a cellular phone and a portable location system (referred to as a 
common name and GPS), the characteristic of the applicability in a miniaturization, 
low power consumption, and the outdoors is called for from this liquid crystal display. 
[0003]In order to accept this demand, the high-reflectrve-liquid-crystal display and 
transflective LCD which are characterized by the good visibility In the outdoors have 
come to be used. 

[0004]As for these liquid crystal displays, in uses, such as a cellular phone, 
conventionally, the pane! of the monochrome display was used and the driver IC for a 
liquid crystal drive of one chip has been used. 

[0005]Th6 flexible circuit board which mounted the driver IC for a liquid crystal drive 
as a packa^ng system in these liquid crystal di^lays. COF n^ounting which used (a 
flexS>le circuit board Is hereafter written as FPC), TAB mounting using the tape 
earner paduge (a tape carrier package Is hereafter written as TCP) v^lch contained 
the driver IC fcH' a liquid crystal drive, and the COG packa^ which carries out direct 
mounting of the driver IC for a liquid crystal drive on a transparent substrate are 
advocated. 

[0006] Drawing 6 - drawing 8 explain the outline of the passive-matrix type reflection 



type monochrome liquid crystal display using t^ese OOF mounting, TAB mounting, and 
a COG package. 

[0007]As for the top view of the liquid crystal display of COF mounting, and drawing 7. 
the top view of the liquid crystal display of TAB mounting and drawing 8 o f drawin)^ 6 
are the top views of the liquid crystal display of a COG package. 
[0008]When the liquid crystal display 1 of drawing 6 is explained first, the liquid crystal 
display panel 2 which is the main component part is the structure which pasted 
together the signal side glass substrate 3 of a large area, and the scan side glass 
substrate 4 of the small area via the liquid crystal, FPC6 which mounted the driver IG 
5 for a liquid crystal drive in this signal side glass substrate 3 is stuck. 
[0009]This FPG6 pastes together the base film which comprises polyimide and 
polyester, the circuit pattmi fonmed in copper foil, and the cover lay which comprises 
polyimide and pctyester one by one wjth polyester system adhesives. 
[0010]Circuit components (not shown), sucH as a capacitor, can also be mounted in 
FPC6 in addition to driver IC 5 Ibr a liquid crystal drive. 

[001 1]7 is signal wiring which comprises ITO formed in the non display regions on the 
signal side glass substrate 3 in order to make the display portion of the liqud crysi:al 
display pane) 2, and FPC6 energize. 

[001 23The liquid cavstal display 8 of TAB mounting of drawing 7 is replaced with FPC6 
used for the aforementioned liquid crystal display 1, and TCP9 which mounted the 
driver 10 5 for a liquid crystal drive is used. 

[0013]Although the driver 10 5 for a liquid crystal drive is mounted in the non display 
regions on the signal side glass substrate 3 in the liquid crystal display 10 of the COG 
package of drawing 8 , FPG1 1 which mounted circuit components (not shown), such as 
a capacitor, to these non display regions was stuck, and this has inputted the signal 
into the driver IC 5 for a liquid crystal drive. 
[0014] 

[Problem(s) to be Solved by the Invention]As mentioned above, the liquid crystal 
display of uses, such as a cellular phone, is the monochrome type which used COF 
mounting, TAB mounting, and a COG package. 

[0015]0n the ot^er hand, a color type liquid crystal dis^^ay is called for and the shift 
to an dectrochromatic display display panel firom a monochrome liquid crystal display 
panel is progressing to the reflection type and transflective liquid crystal display 
especially in the cellular-phone use in recent years. 

[(M)16]Therefore, the amount of information dealt with as display equipment, such as a 
personal digital assistant with such colori^on carries out an increase, therefore it is 



anxious for the liquid crystal display panel of the big screen with more dot numbers. 
[001 7] However, in the liquid crystal displays 1, 8. and 10 of each packaging system of 
drawing 6 - drawing 8 which was mentioned above. Are the structure which installed 
the driver IC 5 for a liquid crystal drive, and the display portion side by side, therefore 
the wire length of the signal wiring 7 stops gathering. The voltage waveform impressed 
to the electrode in a display portion became blunt the difference arose in the 
effective voltage concerning a liquid crystal by this, and, as a result, density 
unevenness had occurred because the difPerence becomes remarkable, originate in a 
wiring resistance difference by this, and display quality falls, for example, wiring 
resistance drfFers between each pixel. This density unevenness was a very remarkable 
technical problem in the color liquid crystal display. 

[0018]Although the pattern width of the signal wiring 7 is acijusted and it is [ that this 
technical problem should be canceled ] possible to improve a resistance gap, tfiere is 
a limrt also in that art. Therefore, tiie metallic wiring using aluminum etc. is also 
examined instead of the signal wiring by ITO. However, since mass production nature 
will fall due to the fall of a nmanufacturing yieki if it is necessary to establish the art for 
it and to perform equipment introduction etc. and and a metal wiring pattem is made 
overcrowded, it is necessary to extend non di^lay regions but, and, On the other 
hand, the liquid crystal display panel of a narrow picture frame is no longer obtained, 
and tt becomes unsuitable at the use of a personal digital assistant. 
[0019]In personal digital assistants, such as a cellular phone, although a 
miniaturization, slimming down, and a weight saving are also needs of a commercial 
scene increasingly, it can be said that it has not resulted even to such an extent ^at 
it may still be satisfied. 

[0020]Therefore, while the purpose of this invention improves a manufacturing yield 
and mass production nature, Wiring-density-izing and narrow picture frameHzation of 
a liquid crystal display panel are attained, as a difFerence does not arise in tiie 
effective voltage further built over a liquid crystal, generattig of density unevenness is 
prevented, and it is in providing the liquid crystal display of high quality, high-reliability, 
and low cost by this. 

[0021]Other purposes of this invention are to provide the fiquid crystal display which 
accomplished a miniaturization and slimming down. 

[002^The purpose of further others of this invention is to provide a liquid crystal 
display suitable for a cotered presentation. 

[0023]The purpose of this invention carries the liquid crystal display of this this 
invention, and there is in the personal cSgrtal assistant which attained high quality and 



high-reliability, tow cost, a minlafturization, and slimming down, and providing display 

equipment further, 

[0024] 

[Means for Solving the Problem]A liquid crystal display of this invention is a 
high-reflective-liquid-crystal display in a liquid crystal display which intervenes a 
liquid crystal between two transparent substrates which laminate a transparent 
electrode and an orientation layer one by one in which while formed a light reflection 
layer in an outside surface or an inner surface of a transparent substrate, By fixing 
one end of a flexible circuit board to a transparent substrate of another side, and 
pulling out the other end on the outside of one transparent substrate. A flexible crcult 
board u^ich mounted a driver IC for a liquid crystal drive is allocated in the outside of 
one transparent substrate, Between a terminal furthermore formed on a transparent 
substrate of another side and tOTninals on a flexible circuit board is connected by wire 
bonding, and a signal input is carried out from a driver IC for a liquid crystal drive, 
[0025]Display equipment of this invention carried a liquid crystal display of this 
invention. 

[FunctionlThe liquid crystai display of this invention allocates in the outside of one 
transparent substrate by the side of a display rear face the flexible circuit board which 
mounted the driver IC for a liquid crystal drive like the above-mentioned composition, 
By connecting between the terminal furthermore formed on the transparent substrate 
of another side, and the terminals on a flexible circuit board by wire bonding, and 
carrying out a signal input from the driver IC for a liquid crystal drive. The circuit 
pattern which was being taken about like the conventional liquid crystal display in non 
display re©ons becomes very small, or becomes unnecessary. 
[0026]Therefore, in the liquid crystal display of the conventional packaging system, 
although the width of non display regions was necessity about 4-5 mm in the liquid 
crystal panel of a 1,5Hnch class, In the liquid crystal display of this invention to th«s, 
tiie width can make It small to about 1 mm, and, thereby, eniargement of the liquid 
crystel display panel by expansion of overcrawded-lzing of a circuit pattern and non 
display regions is canceled. 

[0027]By and the thing accomplished so that between the ternwnal formed on the 
transparent substrate of another side and tiie terminals on a flexible circuit board 
might be connected by wire bonding like the above-mentioned composition and a 
sigial input might be carried out from the driver IC for a liquid crystal drive by this. By 
namely, the thing earned out to the structure which piled up the driver IC for a Kquid 
crystal drive on the display portion. Density unevenness stops occurring by canceling 



provincial accent of tfie vohage waveform which the wiring resistance difference 
resulting from the wire length of a circuit pattern is lost and is impressed to an 
electrode in a display portion, As a result cfisplay quality is improved and it is notably 
improved In the color liquid crystal display which allocated 1 ****sic* of the driver ICs 
for a liquid crystal drive especially. 

[0028]Although the applicanrt for this patent already proposed the liquid crystal 
display which allocated the driver IC for a liquid crystal drive, and the circuit board of 
long shape in the rear face of a liquid crystal display panel, he can say that the still 
following technical problems occur. 

[0029]By the circuit board, it is the multilayer interconnection structure which formed 
1 layer wiring and the wiring layer more than two^layer in the inside of a glass epoxy 
board, therefore substrate thickness becomes large extremely, and it cannot yet be 
satisfied with the market needs of slimming down in recent years. As for the wire 
length, although between the terminal of the circuit board of substrate thickness and 
the terminals on a transparent substrate is connected by vwre bonding, it is 
insufficient to become large in the accuracy side of bonding. And the mount part of 
the driver IC for a liquid crystal drive is also limited to non display regions by arranging 
the cirtMJit board of long shape. 
[0030] 

[Embodiment of the EnventionlA passive-matrix type (STN) colored presentation is 
made into an example, and drawing 1 - drawing 5 e xplain the outline of the 
high-reflective-iiquid-crystal display of this invention. 

[0031] drawing 1 is a perspective view of the reflection type liquid crystal display 12 — 
drawing 2 — drawinjg 1 — cutting piane line A-A — ' — the sectional view and 
drawing 3 t o depend — drawing 1 — cutting plane line B-B — ' — it is a sectional 
view to twist The top view and drawing 5 i n which the composition of tiie transparent 
electrode by the side of the scan of the liquid crystal display panel 13 in which drawing 
4_constitutes tiie main important point of the liquid crystal display 12 is shown are an 
important section enlarged drawing of the liquid crystal display panel 13. 
[(M)32]A8 shown in drawing 1 - drawing 3 . the liquid crystal display 12 is the structure 
which pasted together the signal side glass substrate 14 of the rectangular shape of 
the large area which is a transparent substrate of said another side, and the scan side 
glass substrate 15 of the rectangular shape of the small area which is said one 
transparent substrate via the liquid crystal. 

[0033]the portion top which does not counter with the scan side glass substrate 15 in 
near tiie one-side end which is non display re^ons of tiie signal side i^ass substrate 



14 — FPG1 6 of rectangular form — the one^sids end of the principal surface on the 
other hand, [ stick and ] It bends that it is also near [ that ] pasting about this FPC16, 
and other **** of FPC16 are puiled out on the outside of the scan side glass 
substrate 15, thereby, adhesives (not shown), such as a double-sided tape, are used 
for the outside of the scan side glass substrate 15, and FPC16 is allocated. 
[0034]This FPC16 pastes together the base film which comprises polyimide and 
polyester, the circuit pattern formed in copper foil, and the cover lay which comprises 
polyimide and polyester one by one with polyester system adhesives. 
[0035]And on FPC16, circuit components (not shown), such as Uie driver 10 5 for a 
liquid crystal drive and a capacitor, are mounted. 

t0036]In the liquid crystal display 12 of this invention, in order to use the still 
higher-density pixel pattern on a high screen, carry out the display screen of the liqisd 
crystal display panel 13 for 2 minutes, but As shown in drawing 4 in connection with 
this, the transparent electrode by the side of the scan arranged on the scan side glass 
substrate 15 is di>flded into the transparent electrode pattern 17 and the transparent 
electrode pattern 18. 

[0037]The composition of the liquid crystal display panel 13 is as follows Hirther about 
these transparent electrode patterns 17 and 18. 

[0038]As shown in drawing 5 , the light reflection layer 19 formed on the medial 
surface of the scan side glass substrate 15 with the metal thin film which comprises 
aluminum is formed, The light filter 20 arranged for every pixel on this light reflection 
layer 19, the overcoat layer 21 which comprises acrylic resin, the transparent 
electrode 22 which comprises ITO, and the orienting film 23 which changes from the 
polyimide resin which carried out rubbing to a certain direction are laminated one by 
one. 

[0039]On the signal side glass substrate 14, the transparent electrode 24 which 
comprises ITO, the insulating layer 25 which comprises SiOj, and the orienting film 26 
which changes from the polyimide resin which carried out rubbing to a certain 
direction are laminated one by one. And although the signal side glass ^bstrate 14 
and the sc»n side glass subsbiate 15 are pasted togetiier via the liquid crystal 27 as a 
sealant is also, and the liquid crystal 27 is enclosed, In that case, both transparent 
electrodes 22 and 24 are made to intersect perpendicutariy, and it accomplishes with 
each pixel that it is also at the crossing portion, and constitutes in the reflective color 
LCD panel 1 2 of a passive matrix. 

[0040]The phase difference plate (not shown) whuch comprises polycarbonate etc., 
and the polarizing plate (not shown) of an iodine system are stuck on the display 



surface ^de of this liquid crystal display 12 using the adhesive material which 
comprises an acrylic material one by one. 

[0041]Accorcfing to the liquid crystal display 12 of the above-mentioned composition, 
the transparent electrode 22 formed in the scan side glass substrate 15 is equivalent 
to the aforementioned transparent electrode patterns 17 and 18, The transparent 
electrode 22 (transparent electrode patterns 17 and 18), By allotting conductive 
members, such as Ag material, between the substrate 14 and the substrate 15, or 
using the sealant containing electric conduction particles. Make the wiring which 
comprises WO formed on the signal side glass substrate 14 energize, this wiring is 
made to extend even in the non display regions on the signal side glass substrate 14, a 
chromium layer and an aluminum layer are laminated one by one at that end, and the 
terminals 28 and 29 are formed. 

[0042]It corresponded to the transparent electrode pattern 17, the tenminal 29 
corresponded to the transparent electrode pattern 18, and the terminal 28 earangas 
both terminals 28 and 29 to the part which does not face each other on the both sides 
of the opposing side of a display screen, respectively. 

[0043]By what tiie terminals 30 and 31 which comprise an Au layer were fomied also 
on FPGie, between the terminal 28 and the tenminals 30 was connected by the wire 
bonding 32, and between the terminal 29 and the terminals 31 was connected for by 
the wire bonding 33. A signal input can be carried out to the display portion of the 
liquid crystal display pane! 13 through the wire bonding 32 and 33 from the driver IC 5 
for a liquid crystal drive. 

[0044]Th6 transparent electrode 24 on the signal side glass substrate 14 lets a 
sealant pass, and extends even to the part with tension of FPC1 6, and energization 
connection is made with the terminal of this FPC16. 

[0045] According to the liquid crystal display 12 of this invention, the terminals 30 and 
31 on FPC16, and the terminals 28 and 29 on the non display regions of the signal side 
glass substrate 14 in this way because it took [ the wire bonding 32 and ] 33. The 
width of the non dsplay re^ons became small, and became unnecessary [ the circuit 
pattern which was being taken about in non display regions Kke the conventional liquid 
crystal displays 1, 8. and 10 shown in draw'n^ 6 - drawing 8 ] . 
[0046]For example, when the liquid crystal display 1 of GOF mounting shown in the 
liquid crystal display 12 and drawing 6 of this invention is contrasted, it comes to be 
shown in drawing 9 . BoUi sides are the liquid crystal panels of a LSHnch class. 
[0047]The figure (b) is a sectional view accordir^ to cutting plane line A-A' at drawing 
l_as well as drawing 2. and drawing 9 ( **) is a sectional view of the liquid crystal 



display 1 in the same standard. 

[0048]As shown in drawing 9 ( Jo), width A of tJie non display rej^ns in the liquid crystal 
display 12 of this invention was able to be made small to about 1 mm, but the width B 
of the non display regions in the Bquid crystal display 1 of drawing 9 .( **) to this was 
necessity about 5 mm. 

[0049]Thus, in the conventional liquid crystal displays 1, 8, and 10. had to expand non 
display regions, and had to enlarge the width as the number of scan lines followed on 
carrying out an increase and the liquid crystal display panel big-screen-ized, but 
Although based also on the size of the liquid crystal display panel 13 in the liquid 
crystal display 12 of this invention to this, As for the width A of non display regions, 3 
mm or less and enlargement of the liquid crystal display panel 13 can make it suitably 
snnall to 1 mm or less the optimcd 2 mm or less, and according to expansion of 
overcrowded-izing of a circuit pattern and non display regions by this were canceled. 
C0050]In this invention, the wiring resistance difference resulting from the wire length 
of a circuit pattern like before was canceled, the density unevenness by the provincial 
accent of the voltage waveiform invressed to an electrode in a display portion in 
connection with this stops having occun'ed. and display quality Has been improved by 
this. 

[0051]Moreover, by the tiling of the display portion of the liquid crystal display panel 
13 for which FP016 is mostly allotted in the center, it became "Hie same among both 
sides about the interval in which it results to each terminals 30 and 31 formed on this, 
and tiiis was also able to raise display quality. 

[0052]Next, it is explained that a personal digital assistant is also about the display of 
this invention. The cellular phone 34 which carries the liquid crystal display 12 in 
drawing 10 is explained. According to the cellular phone 34, the liquid crystal display 
12 is allocated in the small case 35. The antenna 36 for transmission/reception is 
formed in the upper part of the case 35, and the receiver 37 and the microphone 38 
are further formed in the surface. 

[0053]The personal dgitai assistant 39 which allocated tiie liquid crystal display 12 in 
drawing 11 is explained. Hiis po^onal digital as^stant 39 is shown as various 
information taiTHnals other than cellular-phone 34. For example, although there are a 
clock, a computer, a game machine machine, pedmeter, GPS, POS, a handy terminal, 
an industrial instrument etc it is not limited to these. Also in this personal digital 
assistant 39, the liquid crystal display 12 is allocated in the small case 40. 
[0054]In this way, in these cellular phones 34 or the personal digital assistant 39, it is 
havtrig used tiie miniaturized liquid crystal display liquid crystal display 12, and the 



miniaturization was able to be attained further. 

[0055]Although it illustrated that the cellular phone 34 and the personal digital 
assistant 39 were also as a device which allocated the liquid crystal display 12 of this 
invention, this liquid crystal display 12 is applicable also to the various equipment used 
as a display device. For example, it may be used also for the plotting board of various 
display equipment, such as a display pane! in a sewing machine, a stereo, a musical 
instrument, video, ATM, a copying madhine and a fiacsimile, a station, a restaurant, and 
a factory, 

[0056]This invention is not limited to the above-mentioned example of an embodiment, 
and various change, improvement, etc. in the range which do not deviate from the gist 
of this invention do not interfere at all. 

[0057]For example, although formed as the light reflection layer 19 in the 
above-mentioned example with the metal thin film which comprises aluminum, in order 
to replace with this and to raise reflectance, the multilayer film which cKMiipnses a 
dielectric may be used. 

[0058]Although this example explained that the high-reflectiveHiquid-crystal display 
for passive-matrix type (STN) colored presentations was also. Replace with this and A 
TN liquid crystal method, a TFTHiquid-crystal method, a ferroelectric liquid crystal 
method, the various high-reflective-liquid-crystal displays using an 
antiferroelectricity liquid crystal method, a bistabtlity type liquid crystal method, etc. 
being sufficient, and the light reflection layer 19 being furi:her, formed as the semi 
transmitting layer which sets and has the both sides of light reflex nature and a light 
transmittance state is also, and, Even if it uses a transflective liquid crystal display by 
having a back light, the effect of this invention Is similarly done so. 
[0059] 

[Effect of the InventlonlAccording to [ above passage ] the liquid crystal display of 
Ijiis im^enUon, the flexible circuit board whidi mounted tiie driver IC for a liquid crystal 
drive is allocated in the outside of one transparent substrate by the etde of a display 
rear face, By having connected between the terminal fureh^more formed on the 
transparent substrate of another side, and flie terminals on a flexible circuit board by 
wire bonding, and having carried out the signal input from the driver IC for a liquid 
crystal drive. The metal wiring pattern which was being taken about like tiie 
conventional liquid crystal di^iay in non display regions becomes very small, or. Or 
became unnecessary, as a result, enlargement of the liquid taystal display panef by 
expansion of overcrovyded-izing of a metal wiring pattern and non display regions was 
canceled, the density unevenness by the provincial accent of the voltage waveform 



impressed to the electrode in a display p(»tion stops having occurred moreover, and 
display quality has been improved. 

[0060]In this invention, it used that wiring^densrty-izing and narrow picture 
frame-ization of the liquid crystal display panel have been attained easily compared 

with the former. 

By that cause, a manufacturing yield and mass production nature could be improved, 
the manufacturing cost decreased by tiiis, and, as a result, the low cost liquid crystal 
display has been provided, 

[0061]And in this invention, it is having used FPC and the liquid crystal display which 
accomplished the both sides of a miniaturization and slimming down has been provided 
And the liquid crystal display of this invention is suitable for a colored presentation. 
[0062]In the display of tiiis invention, it is having canied the liquid crystal display of 
this this invention, and could change further again with the personal digital assistant 
which attained high quality and high-reliability, low cost, a miniatiurization, and 
slimming down, and also display equipment 



TECHNICAL HELD 



[Field of the lnventton]THis invention relates to the display equipment carrying the 
liquid crystal display and this liquid crystal display of the reflection type which makes 
unnecessary sources of a transmission type fill-in flash, such as a back light. 



PRIOR ART 



[Description of the Prior Art]In recent years, although the liquid crystsl display is used 
for displays, such as a cellular phone and a portable location system (refen^d to as a 
common name and GPS), the characteristic of the applicability in a miniaturization, 
low power consumption, and the outdoors is called for firom this liquid crystal display. 
[00033ln order to accept this demand, tile high-reflective-liquid-crystal display and 
transflective LCD which are characterized by the good visibility in the outdoors have 



come to be used. 

[(X}04]A$ for these liquid crystal displays. In uses, such as a cellular phone, 
conventionally, the panel of the monochrome display was used and the driver IC for a 
liquid crystal drive of one chip has been used. 

[0005]Th9 flexible circuit board which mounted the driver IC for a liquid crystal drive 
as a packaging system in these liquid crystal displays. COF mounting which used (a 
flexible circuit board is hereafter written as FPG), TAB mounting using the tape 
carrier package (a tape carrier package is hereafter written as TCP) which contained 
the driver IC for a liquid crystal drive, and the COG package which carries out direct 
mounting of the driver IC for a liquid crystal drive on a transparent siisstrate are 
advocated. 

[OOOel Drawing 6 - drawing 8 explain the outline of the passive-matrix type reflectfon 
type monochrome liquid crystal display using these COF mounting, TAB mounting, and 
a COG package. 

[0007}As for the top view of the liquid cr^al disptay of COF mounting, and drawing 7. 
the top view of the liquid crystal display of TAB mounting and drawng 8 o f drawing 6 
are the top views of the liquid crystal display of a COG package. 
[0008]When the liquid crystal display 1 of drawing 6 i s explained first, the liquid crystal 
display panel 2 which is the main component part is the structure which pasted 
together the signal side glass substrate 3 of a large area, and the scan side glass 
substrate 4 of the small area via the liquid crystal. FPC6 which mounted the driver IC 
5 for a liquid crystal drive in this signal side glass substrate 3 is stuck. 
[0009]This FPG6 pastes together the base film which comprises polyimide and 
polyester, the circuit pattern formed in copper foil, and the cover lay which comprises 
polyimide and polyester one by one with polyester system adhesives. 
[0010]Circuit components (not shown), such as a capacitor, can also be mounted in 
FPC6 in addition to driver IC 5 for a liquid crystal drive. 

[001 1]7 is signal wiring which comprises ITO formed in the non display regions on the 
signal side glass substrate 3 in order to make the display portion of the liquid crystal 
display panel 2, and FPC6 energize. 

[0012]The liquid crystal display 8 of TAB mounting of drawing 7 i s replaced with FPC6 
used for the aforementioned liquid crystal display 1, and TCP9 which mounted the 
driver IC 5 for a liquid crystal drive is used. 

[001 3] Although the driver 10 5 for a liquid crystal drive is mounted in the non display 
re^ons on the signal side i^ass substrate 3 in tiie liqiid crystal display 10 of the COG 
package of druw'tm 8. FPC1 1 vrtiich mounted circuit con^onents (not shown), such as 



a capacitor, to these non display regions was stud;, and this has inputted tlie signal 
into the driver IC 5 for a liquid crystal cHve. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to [ above passage 3 the liquid crystal display of 
this invention, the flexible circuit board which mounted the driver 10 for a liquid crystal 
drive is allocated in the outside of one b-ansparent substrate by the side of a display 
rear face, By having connected between the terminal furthermore formed on the 
transparent substrate of another side, and the terminals on a flexible circuit board by 
wire bonding, and having carried out the signal input from the driver 10 for a liquid 
oystai drive. The metal wiring pattern which was being taken about like the 
conventional liquid crystal display in non display regions becomes very small, or. Or 
became unnecessary, as a result, enlargement of the liquid crystal display panel by 
expansion of overcrowded-izing of a metal wiring pattern and non display regions was 
canceled, the density unevenness by the provincial accent of the voltage waveform 
impressed to the electrode in a display portion stops having occurred moreover, and 
display quality has been improved. 

[0060]In this invention, it used that wiring-density-izing and narrow picture 
frame-ization of the liquid crystal display panel have been attained easily compared 
with the former. 

By that cause, a manufacturing yield and mass production nature could be improved, 
the manufacturing cost decreased by this, and, as a resutt. tiie low cost liquid crystal 
display has been provided. 

[0061 ]And in this invention, it is having used FPC and the liquid crystal display w^ich 
accomplished the both sides of a miniaturization and slimming down has been provided. 
And the liquid crystal display of this invention is suitable for a colored presentation, 
[0062]In the display of this invention, it is having carried the liquid crystal display of 
this this invention, and could change fiirdier again with the personal digital assistant 
which attained high quality and high-reliability, low cost, a miniaturization, and 
slimming down, emd also display equipment 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]As mentioned above, the liquid crystal 
display of uses, such as a cellular phone, is the monochrome type which used COF 
mounting, TAB mounting, and a COG package. 

[0015lOn the other hand, a color type liquid crystal display is called for and the shift 
to an electrochromatic display display panel from a monochrome liquid crystal display 
panel is progressing to the reflection type and transflective liquid crystal display 
especially in the cellular^phone use in recent years. 

[001 6]Therefore. the amount of infomiatlon dealt vwth as display equipmerrt, such as a 
persona] digital assistant with such colonzatlon canries out an increase, therefore ct Is 
anxious for the liquid crystal display panel of the big screen with mom dot numbers. 
[001 7]However, in the liquid crystal displays 1. 8, and 10 of each packaging system of 
drawing 6 - drawing 8 w hich was mentioned above. Are the structure which installed 
the driver 10 5 for a liquid crystal drive, and the display portion side by side, ttierefore 
the wire length of the signal wiring 7 stops gathering, The voltage waveform impressed 
to the electrode in a display portion became blunt, the difference arose in the 
effective voltage concerning a liquid crystal by this, and, as a result, density 
unevenness had occurred because the difference becomes remari^able, originate in a 
wiring resistance difference by this, and display quality falls, for ei^ample, wiring 
resistance differs between each pixel. This density unevenness was a very remarkable 
technical problem in the color liquid crystal display. 

[001 8] Although the pattern width of the signal wiring 7 is acljusted and it is [ that this 
technical problem should be canceled ] possible to improve a resistance gap, there is 
a limit also in that art. Therefore, the metallic wiring using aluminum etc. is also 
examined instead of the signal wirirtg by ITO. However, since mass production nature 
will fall due to the fall of a manufecturing yiekJ if it is necessary to establish the art for 
it and to perform equipment introduction etc. and and a metal wiring pattern is made 
overcrowded, it is riecessary to extend non display regions but, and. On the other 
hand, the liquid crystal display panel of a narrow picture firame is no longer obtained, 
and it becomes unsuitable at the use of a personal digital assistant 
[0019]In persortal di^'tai assistants, such as a cellular phone, although a 
minialajrization, slimming down, and a weight saving are also needs of a commercial 
scene increasingly, it can be said that it has not resulted even to such an extent that 
It may still be satisfied. 



[0020]Therefore, while the purpose of this invention Improves a manufacturing yield 
and mass production nature, Wiring-densityHzing and narrow picture frame-ization of 
a liquid crystal display panel are attained, as a difference does not arise in the 
effective voltage further built over a liquid crystal, generating of density unevenness is 
prevented, and it Is in providing the liquid crystal display of high quality, hif^i-reliability, 
and low cost by this. 

[0021]Other purposes of this invention are to provide the liquid crystal display which 
accomplished a miniaturization and slimming down. 

[0022]The purpose of further others of tiiis invention is td provide a liquid crystal 
display suitable for a colored presentation. 

[0023]The purpose of this invention carries the liquid crystal display of this this 
invention, and there is in the pwsonal digital assistant which attained high quality and 
high-reliability, low cost, a miniaturization, and slimming down, and providing display 
equipment further. 



MEANS 



[Means for Solving the Problem]A liquid crystal display of this invention is a 
htgh-reflective-liquid-crystal display in a liquid crystal display which intervenes a 
liquid crystal between two transparent substrates which laminate a transparent 
electrode and an orientation layer one by one in which while formed a light reflection 
layer In an outside surface or an inner surface of a transparent substrate, By fixing 
one end of a flexible circuit board to a transparent substrate of another side, and 
pulling out the ol^er erid on the outside of one transparent substrate. A flexible circuit 
board vrfiioH mounted a driver IC for a liquid crystal drive is allocated in the outside of 
one transparent sid>strate, Between a terminal furthermore formed on a transparent 
substrate of another side and tenninals on a flexible circuit board is connected by vwre 
bonding, and a signal input is carried out from a driver iC for a liquid o^stal drive. 
[00253Display equipment of this invention carried a liquid crystal display of this 
invention. 



OPERATION 



[FunctionlThe liquid crystal display of this invention allocates in the outside of one 
transparent substrate by the side of a display rear face the flexible circuit board which 
mounted the driver IC for a liquid crystal drive tike the above-mentioned composition, 
By connecting between the terminal furthermore formed on the transparent substrate 
of another side, and the terminals on a flexible circuit board by wire bonding, and 
carrying out a signal input from the driver IC for a liquid crystal drive. The circuit 
pattern which was being taken about like the conventional liquid crystal display in non 
display regions becomes very small, or becomes unnecessary. 
[0026]Therefore, in the liquid crystal display of the conventional packaging system, 
although the width of non display regions was necessity about 4-5 mm in the liquid 
crystal panel of a 1.5-inoh class. In the liquid crystal display of this invention to this, 
the width can make it strnW to about 1 mm, and, therdsy. enlargement of tine liquid 
crystal display panel by expansion of overcrowded-tzing of a circuit pattern and non 
display regions is canceled. 

[0027]By and the thing accc^lished so that between the terminal formed on the 
transparent substrate of another side and the terminals on a flexible circuit board 
might be connected by wire bonding like the above-mentioned composition and a 
signal input might be carried out from the driver 10 for a liquid crystal drive by this. By 
namely, the thing carried out to the structure which piled up the driver IC for a liquid 
crystal drive on the display portion. Density unevenness stops occurring by canceling 
the provincial accent of the voltage waveform which the wiring resistance difference 
resulting from the wire length of a circuit pattern is lost, and is impressed to an 
electrode in a display portion. As a result, display quality is improved and it is notably 
improved in the color liquid crystal display wWch allocated 1 ++**+* of the driver lOs 
for a liquid crystal drive especially, 

[(K>28]Atthough the applicant for this patent already proposed the liquid crystal 
display which allocated the driver 10 for a liquid crystal drive, and the circuit board of 
long shape in the rear face of a liquid crystal display panel, he can say that the still 
following technical prc^ems occur. 

[0029]By the circuit board, it is the muhJIayer irrterconnection structure which formed 
1 layer wiring and the wiring layer more than twoHayer in the inside of a g^ass epoxy 
board, therefore substr^ thickness becomes large extremely, euid it cannot yet be 
satisfied with the market needs of slimming down in recent years. As for the wire 
lengtii, although between the terminal of the circujt board of substrate thickness and 



the terminals on a transparent substrate is connected by mre bonding, it is 
insufiident to become large in the accuracy side of bonding. AnA the mount part of 
the driver IC for a liquid crystal drive is also lirmted to non display regions by arran^ng 
the circuit board of long shape. 
[0030] 

[Embodiment of the Invention]A passive-matrix type (STN) colored presentation is 
made into an example, and drawing 1 - drawing 5 explain the outline of the 
high-reflective-Iiquid-crystal display of this invention, 

[0031] drawing 1 1$ a perspective view of the reflection type liquid crystal display 12 — 
drawing 2 — drawing 1 — cutting plane line A-A — ' — the sectional view and 
drawing 3 t o depend — drawing 1 — cutting plane line B-B — ' — it is a sectional 
view to twist. The top view and drawing 5 i n which the composition of the transparent 
electrode by the side of the scan of the liquid crystal display panel 13 in which drawing 
4^constitutes the main important point of the liquid crystal display 12 is shown are an 
important section enlarged drawing of the liquid crystal display panel 13. 
[0032]As shown in drawing 1 - drawing 3. the liquid (»ystal display 12 is the structure 
which pasted together the sigral side glass substrate 14 of the rectangular shape of 
the large area which is a transparent substrate of said another side, and the scan side 
e^ass substrate 15 of the rectangular shape of the small area whidi is said one 
transparent substrate via the liquid crystal. 

[O033]the portion top which does not counter with the scan side glass substrate 1 5 in 
near the one-side end which is non display regions of the signal side glass substrate 
14 ~ FPC16 of rectangular form — the one-side end of the principal surface on the 
other hand, [ stick and ] It bends that it is also near [ that ] pasting about this FPC16, 
and other **** of FPCt6 are pulled out on the outside of the scan side glass 
substrate 15, thereby, adhesives (not shown), such as a double-sided tape, are used 
for the outside of the scan side glass substrate 15, and FPC16 is allocated. 
E0034]This FPC16 pastes together the base film which comprises polyimide and 
polyester, the circuit pattern formed in copper foil, and the cover lay which comfMises 
polyimide and polyester one by one with polyester system adhesives. 
[O035]And on FPC16, circuit components (not showm), such as the driver 10 5 for a 
liquid crystal drive and a capacitor, are mounted. 

[0036}In the liquid crystal display 1 2 of this invention, in order to use the still 
higher-density pbcel pattern on a high screen, carry out the display screen of the liquid 
crystal display panel 13 for 2 minutes, but. As shown in drawing 4 in connection vwth 
this, the la-ansparent electrode by the side of the scan arranged on the scan side ^ass 



substrate 15 is divided irrto the transparent electrv)de pattern 17 and the transparent 
electrode pattern 1 8. 

[0037]The composition of the liquid crystal display panel 13 is as follows further about 
these transparent ©lectrode patterns 1 7 and 1 8. 

[0038]As shown in drawing 5 . the li^ reflection layer 19 formed on the medial 
surface of the scan side glass substrate 15 with the metal thin film which comprises 
aluminum is formed, The light filter 20 arranged for every pixel on this light reflection 
layer 19, the overcoat layer 21 which comprises acrylic resin, the transparent 
electrode 22 which comprises ITO, and the orienting film 23 wHcH changes from the 
polyimide resin which carried out rubbing to a certain direction are laminated one by 
one. 

[{H}39]On the dgnal side glass substrate 14, the transparent electrode 24 which 
comprises ITO, the insulating layer 25 which comprises SiOj. and the orienting film 26 
which changes from the polyimide resin which carried out rubbing to a obtain 
direction are laminated one by one. And although the signal side glass substrate 14 
and the scan side glass substrate 15 are pasted together via tj^e liquid crystal 27 as a 
sealant is also, and the Nquid crystal 27 is enclosed, In that case, both transparent 
electrodes 22 and 24 are made to intersect perpendicularly, and rt accomplishes with 
each pixel that it is also at the crossing portion, and constitutes in the reflective color 
LCD panel 12 of a passive matrix. 

[0040]The phase difference plate (not shown) which comprises polycarbonate etc., 
and the polarizing plate (not shown) of an iodine system are stuck on the display 
suri^ce side of this liquid crystal display 12 using the adhesive material which 
comprises an acrylic material one by one. 

[0041] According to the liquid crystal display 12 of the above-mentioned composition, 
the transparent electrode 22 formed in the scan side glass substrate 15 is equivalent 
to the aforementioned transparent electrode patterns 17 and 18, The transparent 
eleotrode 22 (transparent electrode patterns 17 and 18), By allotting conductive 
members, such as Ag material, between the substrate 14 and the substrate IS, or 
using the sealant containing electric conduction psrticles- Make the wring which 
comprises ITO formed on the signal side glass ^bstrate 14 energize, this wiring is 
made to extend even in the non <^splay regions on the signal ^de ^ass substrate t4, a 
chromium layer and an aluminum layer are laminated one by one at that end, and the 
terminals 28 and 29 are formed. 

[0042]It corresponded to the transparent electrode pattern 17, the terminal 29 
corresponded to the transparent electrode pattern 18, and the terminal 28 arranges 



both terminals 28 and 29 to the part whidi does not face each other on the both sides 
of the opposing side of a display screen, respectively. 

[0043]By what the terminals 30 and 31 which comprise an Au layer were formed also 
on FPG16, between the terminal 28 and the terminals 30 was connected by the wire 
bonding 32, and between the terminal 29 and the terminals 31 was connected for by 
the wire bonding 33. A signal input can be carried out to the display portion of the 
liquid crystal display panel 1 3 through the wire bonding 32 and 33 from the driver IC 5 
for a liquid crystal drive. 

[0044]The transparent electrode 24 on the signal side glass substrate 14 lets a 
sealant pass, and extends even to the part with tension of FPCt6, and energization 
connection is made with the terminal of this FPC16. 

[0045]According to the liquid crystal display 12 of tWs invention, the terminals 30 and 
31 on FP016, and the terminals 28 and 28 on the non display regions of the signal side 
glass substrate 14 in this way because it took E the wire bonding 32 and ] 33. The 
width of the non display regions became small, and became unneces^ry [ the circuit 
pattern which was being taken about in non display regions like the conventional liquid 
crystal displays 1, 8, and 10 shown in drawing 6 - drawing 8 ] . 
[0046]For exainple, when the lic^id crystal display 1 of COF mounting shown in the 
liquid crystal display 12 and drawng 6 of this invention is contrasted, it comes to be 
shown in drawing 9 . Both sides are the liquid crystal panels of a 1.5-inch class. 
[0047]The figure (b) is a sectional view according to cutting plane line A-A' at drawing 
l_as well as drawing 2 , and drawing 9 (**) is a sectional view of the liquid crystal 
display 1 in the same standard. 

[0048]As shown in drawing 9 ( b), width A of the non display regions in the liquid crystal 
display 12 of this invention was able to be made small to about 1 mm, but the width B 
of the non display regions in the liquid crystal display 1 of drawing 9 (**) to this was 
necessity about 5 mm. 

C00493Thus, in the conventional liquid crystal displays 1, 8, and 10, had to expand non 
display regions, and had to enlarge the width as the number of scan lines followed on 
c^rying out an increase and the liquid crystal di^lay panel big-screen-ized. but 
^though based also on the size of the liquid crystal display panel 1 3 in the liquid 
crystal display 12 of ih\s invention to this, As for the width A of non display regions, 3 
mm or less and enlargement of l^e liquid crystal display panel 13 can make rt suitably 
small to 1 mm or less the optimal 2 mm or less, and according to expansion of 
overcrowded-i^ng of a circuit pattern and non display regions by this were canceled 
[0050]fn tWs invention, the wiring resistance dfFerence resulting irom the wire length 



of a circuit pattern like before was canceled, the density unevenness by the provincial 
accent of the voltage waveform imiiressed to an electrode in a display portion in 
connection with this stops having occurred, and display quality has been improved by 
this. 

[0051] Moreover, by the thing of the display portion of the liquid crystal display panel 
13 for which FPC16 is mostly allotted in the center, it became the same among both 
sides about the interval in which it results to each terminals 30 and 31 formed on this, 
and this was also able to raise display quality. 

[0052]Next, it is explained that a personal digital assistant is also about the display of 
this invention. The cellular phone 34 which carries the liquid crystal display 12 in 
drawing 10 is explained. According to the cellular phone 34, the liquid crystal display 
12 is allocated in tiie small case 35. The antenna 36 for transmission/reception is 
formed in the upper part of the case 35. and the receive- 37 and the microphone 38 
are iurther formed in the surface. 

C0053]The personal digital assistant 39 which allocated the liquid crystal display 12 in 
ch^wnng 11 i s explained. This personal distal assistant 39 is shown as various 
Information terminals other than cellular-phone 34. For example, although there are a 
clock, a computer, a game machine machine, pedmeter, GPS, POS, a handy terminal, 
an industrial instrument, etc., it is not limited to these. Also in this personal digital 
assistant 39, the liquid crystal display 12 is allocated in the small case 40. 
[0054]In this way, in these cellular phones 34 or the personal digital assistant 39, it is 
having used the miniaturized liquid crystal display liquid crystal display 12, and the 
miniaturization was able to be attained further. 

[0055]Although it illustrated that the cellular phone 34 and the personal digital 
assistant 39 were also as a device which allocated the liquid crystal display 12 of this 
invention, this liquid crystal display 1 2 is appKcable also to the various equipment used 
as a display device. For example, it may be used also for the plotting board of various 
display equipment, such as a display panel in a sewing machine, a stereo, a musical 
instrument, video, ATM, a copying machine and a facsimile, a station, a restaurant, and 
a factory, 

[0056]This invention is not limited to the above-mentioned example of an embodiment 
and various change, improvement, etc. in tJie range which do not deviate from the gist 
of this invention do not interfere at all. 

[0057]For example, although formed as the light rerflection layer 19 in the 
above-mentioned example with the metal thin film which comprises aluminum, in order 
to replace with this and to raise reflectance, the multilayer film which comprises a 



dielectric may be used, 

[0058]Althougli this example explained that the high-reflective-liquid-crystal display 
for passive-matrix type (STN) colored presentations was also, Replace with this and A 
TN liquid crystal method, a TFT-liquid-crystal method, a ferroelectric liquid crystal 
method, the various high-reflective-liquid-crystal displays using an 
antiferroelectricity liquid crystal method, a bistability type liquid crystal method, etc. 
being sufficient, and the light reflection layer 19 being further, formed as the semi 
transmitting layer which sets and has the both sides of light reflex nature and a light 
transmittance state is also, and, Even if it uses a transflective liquid crystal display by 
having a back light, the effect of this invention is similarly done so. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing H it is a perspective view of the high-reflective-Kquid-crystal display of this 
invention. 

[Drawing 23 cutting plane line A-A in drawing t — ' — it is a sectional view to twist. 
[Drawing 33 cutting plane line B-B in drawing t — ' — it is a sectional view to twist. 
[Drawing 4] It is a top view showing the composition of the transparent electrode by 
the side of the scan of the liquid crystal display panel concerning this invention. 
[Drawing 53 lt is an important section expanded sectional view of the liquid crystal 
display panel concerning this invention. 

[Drawing 6]l t is a top view of the Nqgid crystal display of the conventional COF 
mounting, 

[Drawing 7]h is a top view of the liquid crystal di^lay of the conventional TAB 
mounting. 

[Drawing 8]I t is a tqa view of the liquid crystal display of the conventional COG 
package. 

[Drawing 91( b) cutting plane line A-A in drawing 1 concerning the liquid crystal display 
of this invention -- ' -- It is a sectional unewto twist and (frawing 9 ( **) is a sectional 
view of the liquid cryst^ display of the conventional COF mounting in the same 
standard. 

(^Drawing lOlI t is a front view of the cellular phone concerning this invention. 
[Drawing 11]I t is a fi'ont view of the personal digital asastant concerning this 



invention. 

[Description of Notations] 

t, 8, 10, 12 — Liquid crystal display 

2, 13 — Uquid crystal display panel 

5 — Driver IC for a liquid crystal drive 

6, 11,16~FPC 

9 — TCP 

14 — The signal side glass substrate 

1 5 — The scan side glass substrate 

17, 18 — Tran^rent electrode pattern 

19 — Li^ reflection layer 

20 — Ught filter 

22, 24 transparent electrodes 

23, 26 — Orientrns film 
27 — Uquid crystal 
28,29, 30.31 — Terminal 
32, 33 — Wire bonding 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 10] 



[Drawing 63 
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[Drawing 8] 




[Drawing 9] 
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